0254-6124/2023 /43(3)-0485-14 Chin. J. Space Sci.  ZIAFF R

WANG Lianguo, ZHU Yan, ZHANG Baoming, SHEN Weihua, LI Xue, XUE Bin, LI Yuxi, XU Weiming, SUN Shuquan, CAI Zhiguo, WANG Wei.
Design and Verification of Scientific Exploration Mode of Zhurong Mars Rover (in Chinese). Chinese Journal of Space Science, 2023, 43(3): 485-
498. DOI:10.11728/cjss2023.03.20220022

PR S N B FRZFRMAEIZ T SIHIE

1

N 1 . 1
THE K= VLS
1 2 3 4
F 7 FEE & T ¥
5 . 6 1
I 2 RIiEHE E
L EREEREE R s MEETL - 6 100190)

201 ERHF R PR G R VUM ST P 710068)
3(hERbA R e A5 B AR bt 100190)
A(PERRERE LIGE AR L 200083)
5(rh ERFE BT S MRS BT st 100029)

6(JLRTEMEARGFT AT JbAT 100076)

ﬂH

i
T

ki
e

i

W B ZEERENC. BB GRS, PR S R A SR R A R I T R R IR, LU PR YRR R
RO REZ W SRS . WAl S I R ZE MR IR 22 55 5 IR T K 2 JREB X, A48 KR ZE TR0 i A R
FK RS 1 E A SR R M IS R T 0. S5 BRI K R AR IRE ) . WIFRET) . REIRAES) . s
RIS, A H o TREGE S ARL A HEE sh T SRR, DR K 2 ENEIF R s R4, Tiibd A &4
faf TAEBESK, BT T ik AR A, IR S 3L T TR R B BRI AL &, M T %R
SZ R OUT () 22 38 ar DR IR RS, BRI kR A0 3508 T R G R 78 B T ORI 55, e iRk 2= R =X
EERISBN IR . R BRI S AR, WEL S, BE., SRTFERAENN T K,

KHEIR] MRS ARG, AR, BRI, BEhiEm, steasm

hESES  Vad6

Design and Verification of Scientific Exploration
Mode of Zhurong Mars Rover
WANG Lianguo'  ZHU Yan' ZHANG Baoming' SHEN Weihua' LI Xue'

XUE Bin® LI Yuxi® XU Weiming"  SUN Shuquan’  CAI Zhiguo® WANG Wei'

1(National Space Science Center, Chinese Academy of Sciences, Beijing 100190)

* EZNR R A S0 TR G B R R BRI E 5% B
2022-05-19 W FRE, 2022-08-24 W EHEERG
E-mail: wanglg@nssc.ac.cn

©The Author(s) 2023. This is an open access article under the CC-BY 4.0 License
(https://creativecommons.org/licenses/by/4.0/)


https://doi.org/10.11728/cjss2023.03.20220022

486

Chin. J. Space Sci. ZIAFAFFIR 2023, 43(3)

2(Xi’an Institute of Optic and Precision Mechanics, Chinese Academy of Sciences, Xi’an 710068)
3(Aerospace Information Research Institute, Chinese Academy of Sciences, Beijing 100190)
4(Shanghai Institute of Technical Physics, Chinese Academy of Sciences, Shanghai 200083)

5(Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029)

6(Beijing Research Institute of Telemetry, Beijing 100076)

Abstract The Zhurong Mars rover conducts high resolution in situ surveys in a critical area of Mars.
The scientific payloads mounted on the rover include: Navigation and Terrain Camera (NaTeCam), Mul-
tispectral Camera (MSCam), Mars Rover Penetrating Radar (RoPeR), Mars Surface Composition Detec-
tor (MarSCoDe), Mars Rover Magnetometer (RoMAG) and Mars Climate Station (MCS). Their scientif-
ic exploration tasks include studying topography and geological structure of the Mars roving area; sur-
veying the soil structure (profile) of the Mars roving area and searching for water ice; surveying ele-
ments, minerals, and rock types of the Mars roving area; and surveying the atmosphere physical charac-
teristics and the surface environment of the Mars roving area. To obtain as much exploration data as
possible with limitations on low communication capability and insufficient energy, it is necessary to im-
prove scientific exploration efficiency of the Zhurong Mars rover. There are two major operating condi-
tions for the payloads, conducting roving exploration when the rover moves and in-situ exploration when
the rover stops. Several high-efficiency payload exploration modes are developed for those two condi-
tions. When designing the exploration modes, some aspects need to be considered. The first aspect is
myriad of constraints, including rover resources and safety, the Martian environment, telecommunica-
tion, and the limitations of the software, hardware, and processes involved. The second, the rover is a
shared resource: a variety of science and engineering activities must divide the available energy, time,
and transmitted data volume, and must coordinate the use of the rover’s mast and mobility systems.
The third point is that each payload has multiple operating modes that must be optimized and com-
bined. The exploration modes, working with autonomous control based on work mode command set,
solved the problem of multiple payloads performing collaborative scientific exploration under resource
shortage conditions. The Zhurong Mars rover has successfully completed the scheduled exploration mis-
sion. All scientific exploration modes have been verified. The results demonstrate that the exploration
modes are suitable and effective, and can meet the requirements for conducting safe, autonomous, and
efficient scientific exploration.
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Efficient exploration mode of the Zhurong Mars rover
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Zhurong Mars rover typical exploration process
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